The effect of the microgravity rotating culture system on the chondrogenic differentiation of bone marrow mesenchymal stem cells.
We investigated the influence of the microgravity rotating culture system on the chondrogenic differentiation of bone marrow mesenchymal stem cells (MSCs). During chondrogenic induction, MSCs combined with polyglycolic acid (PGA) were cultured by static culture or microgravity rotating culture and chondrocyte formation was confirmed by toluidine blue staining. Furthermore, the mRNA and protein expressions of a specific cartilage extracellular matrix protein (collagen type II and Aggrecan) were evaluated by real-time RT-PCR and western blot, respectively. Toluidine blue staining indicated the OD values of proteoglycans semi-determination were higher in the microgravity rotating culture group than the static culture group. Following chondrogenic induction, mRNA and proteins of collagen type II and Aggrecan were more significantly expressed in cells of the microgravity rotating culture group compared with the controls. Compared with routine three-dimensional static culture, the microgravity rotating culture system was more effective for the construction of tissue-engineered cartilage in vitro.